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“…For a
practicing organic
chemist, DoE is a fairly
abstract concept. This
course does a wonderful
job of conceptualizing the
entire process, and make it
understandable. It is also well
balanced… and I found myself
absolutely engaged for the full
duration of the course”
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INTRODUCTION
The synergy between fundamental
science and statistical design
of experiments (DoE) has been
demonstrated to create more
significant process understanding
than that achieved by the same
number of one-variable-at-a-time
(OVAT) experiments.
This course takes a balanced
approach presenting basic DoE
theory as well as numerous
examples of DoE use in the
pharmaceutical industry. The course
will discuss statistical and practical
significance, assumptions and
limitations of DoE methodology,
together with practical approaches
for the process scientist to be in
control of the DoE investigation (and
not the computer).
Precedent and experience compel
many chemists to use OVAT
experimentation in spite of its
incomplete nature, and in spite
of its inability to detect factor
interactions, e.g., cases when the
impact of one factor depends on the
level of another factor. When such
interactions occur between scale
dependent and scale independent
factors, ignoring such factor
interactions can lead to high risk
process scale-up and technology
transfer.
Participants will learn how to design
effective screening experiments,
how to use response surface
methods for reaction and analytical
method development, how to
design robust processes, and how
to quantify the risk associated with
the implementation of the processes
developed. Several commercial DoE
software platforms will be reviewed.
For the benefit of process scientists,
engineers, formulators*, analytical
chemists and manufacturing
personnel, this course includes
highly interactive, hands-on
workshops.

COURSE OUTLINE
Introduction
> Why DoE?
> Statistics for chemical process R&D:
friend not foe
> Synergy between statistical, kinetic
and engineering models
> Univariate experimentation
limitations
> Design of experiments (DoE),
a multivariate method to investigate
multivariate processes
Statistical Design of Experiments (DoE)
> Requirements for a successful DoE
> Responses
> Scale independent and scale
dependent factors
> Meaningful use of categorical factors
> Factor ranking; factors to be fixed,
factors to be varied
> Ranges, number of levels
> Randomization, replication,
centerpoints, blocking
Screening the Experimental Space
> DoE commercial software platforms
> Full factorial designs
> Fractional factorial designs:
advantages and challenges
> Plackett-Burman designs
> Design efficiency, design resolution,
statistical power of a design
> Chemical reaction, and workup:
together or separate?
> Design augmentation; practical
strategies for cost-effective screening
> Using DoE to set raw material
specifications

Analyzing DoE
screening investigations
> Objectives
> Key statistical concepts
> The value of redundancy, the power
of visualization tools
> Practical vs. Statistical significance
> Case studies: chemical reactions,
API crystallizations
Response Surface Methodology (RSM)
> Types of “optimization”
> RSM design options
> Analysis of RSM designs, model
manipulation
> Model verification experiments
> Case studies: chemical reactions,
API crystallizations
DoE and Quality by Design (QbD)
> The concept of design space; risk
calculations using the DoE model
> Critical Quality Attributes and Critical
Process Parameters
> DoE for process robustness
assessment, and for process
validation; process capability indices
“Advanced Topics” (time permitting)
> DoE and Principal Component
Analyisis (PCA)
> DoE for process troubleshooting
> DoE investigating scale-dependent
and scale-independent factors
> Mixture designs

*A DoE course dedicated to drug product development is also
available; if interested, please inquire.

IN-HOUSE COURSE
For 8+ people contact us to discuss holding this event In-House sciup@scientificupdate.com
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Start 9.00am - Tuesday 14 May
Finish 3.30pm - Wednesday 15 May
Course dinner 7.00pm - Tuesday 14 May
Course Fee: $1,999 / Early Bird Rate: $1,599
which includes comprehensive course manual,
refreshments throughout the day, lunch and
one course dinner.

Course fee: $1,999 / Early Bird Rate: $1,599

COURSE TUTOR
Dr Andrei Zlota
The ZLOTA
Company LLC
Andrei obtained an M.Sc.
in Chemical Engineering
from the Bucharest
Polytechnic Institute (Organic Chemical
Technology, 1980). After working in the
industry for several years, he obtained
an M.Sc. in Chemistry from the Technion
(Organic Chemistry, 1986).
Subsequently he obtained a Ph.D. in
Chemistry from the Weizmann Institute of
Science (Organometallic Chemistry, 1991).
He has been a regular contributor to the
Organic Process R&D Journal (OPRD)
Highlights from the Literature section
since 2003, and he also participates

REGISTRATION
in the review of papers submitted for
publication in OPRD. In 2006 Andrei
founded his consulting firm, The Zlota
Co., LLC, specializing in Quality by
Design (QbD) implementation, including
practical statistical design of experiments,
accelerated process scale-up, and
meaningful Process Analytical Technology
practice.
Andrei provided QbD training to more
than 2,000 scientists from 180 companies
in the US, Europe and Asia. Thirty five
companies obtained, and continue to
obtain project support from The Zlota Co.
with their successful implementation of
various elements of QbD methodology.
Note: A full version of Andrei’s
biographical note is available on our
website.

Upon completion of the course participants will be able to:
> Meaningfully include numerical
continuous, numerical discreet, and
categorical variables in DoE matrixes
> Know when to separate and when to
combine scale dependent and scaleindependent parameters in a DoE
investigation
> Design effective DoE screening
matrixes, suitable for the objectives
at stake

VENUE

The Metro Meeting Centers
101 Federal Street, 4th Floor
Boston
MA 02110
USA
(617) 737 1200
www.metromeetingcenters.com
Transport
Metro Meeting Centers is 10 minutes
from Boston’s Logan International
Airport and within a short distance
to public transportation.

> Design robust processes, capable of
tolerating variability in raw materials
and process parameters
> Quantify process risk
> Use the DoE generated process
understanding for Quality by Design
(QbD) implementation

You can either use our fast online
booking system or mail or fax the
attached registration form to:
Scientific Update
Maycroft Place, Stone Cross, Mayfield,
East Sussex, TN20 6EW, UK
Fax Number +44 1435 872734
How to Pay
When you register online, you can
have the option to pay via credit card
(Amex, Mastercard or Visa). For email
payments please include course
title, card number, expiry date and
security code. A receipted invoice
will be automatically generated once
paid and sent via email. Should your
company wish to pay by cheque or
bank transfer bank details will be
supplied with an invoice.
Bank Transfer or Cheque
Should your company wish to pay by
cheque or bank transfer, on booking
you can choose between paying in
either €, $ or £. All bank details will be
supplied with an invoice.
Group Discounts
If you are booking a large group of
delegates, further discount may be
applicable. Please contact us directly
to find out more.
Confirmation of your registration
These will be sent via email.

A list of nearby hotels will be sent
to you when you register.

Late Applications
Late applications are permitted
depending on availability, please
register online and pay by credit
card only.
Cancellations/Refunds
Should you be unable to attend and
cancel in writing no later than 1 month
before the start of the course, Scientific
Update will refund your registration
less £300 (or equivalent in €/$)
processing fee. Unfortunately refunds
are not possible after that date.
Substitutions can be made at any time.
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FAST ONLINE REGISTRATION

PRACTICAL APPROACHES TO STATISTICAL
DESIGN OF EXPERIMENTS (DoE)

Look for the BOOK NOW button
on the event of your choice
www.scientificupdate.com

14-15 May 2019 Boston, USA
No. of attendees

@ $1,999

SAVE 20% Early Bird Rate $1599
if registered before 15 February 2019

First attendee

Invoice Address (if different to delegate address)

Company

Address

Title (Dr/Prof/Mr/Mrs/Ms)
First name
Surname

Post Code / Zip

Job Title

Country

Address

Tel
Fax
Please invoice my company

Post Code / Zip
Country

Purchase Order:

Tel

Promotion Code:

Fax

Payment Methods

Email
Mobile

Payment will be made by:

Special Diet
I would like to subscribe to your FREE bi-monthly newsletter
What’s new in Process Chemistry?

Second attendee
Title (Dr/Prof/Mr/Mrs/Ms)

Cheque

Bank Transfer

Credit Card

GBP*

or Euros*

In Currency:
Dollars

We accept the following credit cards:

First name

Amex*

Surname
Job Title

Mastercard

Visa

To pay by credit card a secure link will be provided once you
receive your booking confirmation email, this will then take
you to a secure payment gateway.

Tel
Fax

*payments via Amex can only be made in US dollars

Email
Special Diet
I would like to subscribe to your FREE bi-monthly newsletter
What’s new in Process Chemistry?

Third attendee
Title (Dr/Prof/Mr/Mrs/Ms)

* Currency Payments
If you select to pay in GBP, or Euros the amount charged will be
based on the exchange rate at the time of preparing the invoice.
Discounts
If you are booking two or more people on to this course, please contact
us directly to find out whether a further discounts can be applied.
Cancellations
Should you be unable to attend and cancel in writing no later than
1 month before the start of the course, Scientific Update will refund
your registration fee less £300 (or equivalent in €/$) processing fee.
Unfortunately refunds are not possible within 1 month of the course
date. Substitutions can be made at any time.

First name
Surname
Job Title
Tel
Fax
Email
Special Diet
I would like to subscribe to your FREE bi-monthly newsletter
What’s new in Process Chemistry?

Data Protection
Scientific Update Ltd is registered under the Data Protection Act 1998.
We will store your information securely and only share your contact
details with other attendees at this event. If you are happy for your
details to be passed to any third parties please tick here:
For full terms of business and payment details please see our website

Please complete this form and fax to +44 (0)1435 872734

You can also download the PDF from www.scientificupdate.com, complete the form online and email back
Scientific Update, Maycroft Place, Stone Cross, Mayfield, E. Sussex TN20 6EW, UK
+44 (0)1435 873062 sciup@scientificupdate.com
The organisers reserve the right to change the published programme of events and course content as circumstances dictate
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